Microdialysis is a relatively new technique which enables us to study the neurochemistry in living, freely mobile animals. This technique has been used in three patients with severe head trauma, in whom in vivo microdialysis was performed and energy related metabolites (lactate:pyruvate ratio and hypoxanthine concentrations) in the brain were studied. ' We wish to report a patient with severe head injury in whom glutamate, glycine, and yaminobutyric acid (GABA) were The use of microdialysis in humans is approved by the University advisory committee on ethics in human experimentation. Informed consent was obtained from the patient's parents before the study.
Methods

Microdialysis
We used custom designed CMA 10 (Stockholm, Sweden) probes for all the analyses. Sterile Ringer's solution was infused at a rate of 2 ,l/min through a CMA-1 20 (Stockholm, Sweden) pump. The fluid was collected on ice and immediately transferred for analysis by high performance liquid chromatography (HPLC). Collections for the first hour after probe insertion were discarded to exclude erroneously high concentrations of neurotransmitters due to implantation trauma. The fluid was collected in 10 minute fractions.
HPLC Analysis
The microdialysis fluid was analysed for amino acids by HPLC 
This increase in glutamate has also been documented after concussive brain injury. It is well recognised that the extracellular space shrinks after such injury, resulting in a relative increase in the concentration of substances. In addition, changes in the capillary permeability after injury results in a relative increase in the concentrations of amino acids in the extracellular space. Nevertheless, these two mechanisms do not seem to be the major cause of the changes in the extracellular glutamate in brain injury. 6 In vitro studies of neuronal cell cultures clearly show the toxicity of glutamate at concentrations of 50-100 ,uM.7 Although, glutamate is the presumed mediator, other neurotransmitters may modulate its effect. In particular, GABA may counteract the glutamate induced excitation.2 In our case the very high glutamate: GABA ratio leads us to believe that this is a glutamate induced GABA release. It is possible that altered capillary permeability or an impaired blood brain barrier may have contributed to the very high concentrations recorded in our case.
In conclusion, we believe that intracerebral in vivo microdialysis may be a useful tool in understanding the pathogenesis of neuronal response in patients with head injury. 
